Current tendencies of developing any production, including pharmaceutical, require complex studying of the influence of working conditions on health of employees. Manufacturing employees may be exposed to hazardous substances entering their respiratory system and reaching the skin and mucous membranes. The toxicity degree of chemical substances and nature of triggered disturbances depend on the chemical structure of a substance, its concentration in the air, and the duration of its exposure [1] . It proves the necessity of conducting hygienic estimation of working conditions for employees during manufacturing with the intention to improve these conditions and, therefore, preserve employees' health. Sanitary and hygienic assessment of hazardous working conditions in manufacturing is multifactorial and involves numerous examinations: the analysis of information concerning the safety of the medical raw material itself, the technological process of the production with the specification of intermediate compounds, data pertaining to the equipment, premises, hazardous manufacturing factors. Despite numerous efforts of hygienists and toxicologists, only insignificant part of required measures relating to hygienic estimation and regulation of chemical substances is being performed.
analyses are mandatory examinations during professional medical examinations. Therefore, the importance and topicality of studying the acute effect of inhaled nitroxoline on blood homeostasis determined the aim of our research.
The tests were conducted with in the toxicological experiment on hygienic regulations elaborating admissible content of substances in the air of the working area at chemical and pharmaceutical enterprises. The article is a part of the thesis entitled "Toxicological and hygienic characteristics of nitroxoline with the assessment of specific effects in chemical and pharmaceutical manufacturing" (N of State Registration 0114U000110, code: 14.00.0001.09).
Purpose. To study the acute inhalation effect of nitroxoline on experimental animals.
Materials and methods. Nitroxoline is a uroantiseptic agent, CAS N 4008-48-4, poorly soluble in water, readily soluble in alkali and acids. The study of inhalation toxicity of the compound was performed on white, nonlinear rats with weight 150-250 g. The animals were kept at the vivarium of Danylo Halytskyi Lviv National Medical University according to the standard food ration. The research was conducted due to bioethics principles according to regulations of European Convention for Protection of Vertebrate Animals used for Experimental and other Scientific Purposes (Strasbourg, 1986), European Directive 2010/63/ EU, Law of Ukraine N 3447-IV "On the Protection of Animals from Cruelty".
The animals were divided into 4 groups by "blind ranging" method: the control group and 3 experimental groups, each containing 8 animals. Experimental groups were formed according to the concentration of single inhalation substance effect, namely: 23,4, 7,8 and 2,6 mg/kg, with corresponding concentrations of the substance in the air: 706,8, 235,6 and 78,5 mg/м 3 . Concentrations of nitroxoline 706,8 and 78,5 mg/m 3 were suprathreshold and subthreshold with reference to calculated threshold of the single inhalation effect that was equal to 235,6 mg/m 3 [2]. The preparation was mixed with 0,9 % NaCl sterile solution. White rats were administered with 0,2 ml of suspension intranasally by means of a dispenser with a soft plastic probe. Animals of the control group were administered with 0,2 ml of 0,9 % NaCl solution.
Toxicity of a single inhalation effect of the preparation was assessed on the basis of indicators characterizing homeostasis, the functional state of the liver and kidneys, namely: haemoglobin level, erythrocytes, leucocytes and cell population count, alkaline phosphatase, aspartate (AST) and alanine transaminase (ALT), bilirubin, thymol test, total protein, urea, creatinine, indicators of thiopental sleep. The level of chemical-induced antigenic load was estimated by determining the circulating immune complexes (CIC) in the blood serum. Erythrocyte count and total leucocyte count were performed by the unified method in Goryaev's chamber. Pules of leucocyte cells were identified by the unified method of morphologic examination of formed blood elements with the differential leucocyte count. The obtained indicators were expressed in relative and absolute units as to 1 liter of blood on 10 9 /l. The haemoglobin level and the above mentioned biochemical indicators were determined on the basis of common unified methods using reagents of research-and-production enterprise "Felicit-Diagnostics", Dnipro, Ukraine, CIC was determined spectrophotometrically, by precipitation method of high globular immune complex of blood with high-molecular weight polyethylene glycol (PEG), thiopental induced sleep. The above mentioned indicators were identified on the first and the second day after intranasal nitroxoline administration.
The statistical processing of data was performed by the variation statistics with calculating average units (М), standard deviations of sampling distribution (m), standard deviation (σ), coefficient (t) and the validity difference (р) according to the Student's table.
Results and discussion. Studying of single inhalation effect of nitroxoline with the following concentrations of the medicinal substance in the air -706,8, 235,6 and 78,5 mg/m 3 -did not reveal reliable changes concerning indicators of https://doi.org/ peripheral blood in animals of the experimental groups and the control group on the first 24 hours of the experiment.
The considerable tendency to decreased erythrocyte count was noticed, on average by 21,4 % on the second day after single inhalation effect of the substance in animals of experimental groups in comparison with initial indicators regardless the dosage of effect, namely: by 22,2 % at the dosage that corresponds to the concentration of the compound in the air equals 706,8 mg/m 3 (t=1,58, р>0,05); by 19,9 % at 235,6 mg/m 3 (t=2,02, р>0,05); by 22,1 % at 78,5 mg/m 3 (t=1,98, р>0,05). The decreased haemoglobin level in the experimental groups was inconsiderable and ranged from 2,0 to 9,8 % relating to initial indicators ( Table 1 ). The decreased indicators of "red" blood in case of studying the acute toxic action of the preparation, obviously, was related to erythrocytes haemoly sis. It was proved by the tendency to increasing of the total bilirubin level in the blood serum of the animals, which was on the increase on the first day of the experiment at dosages of toxic effect with the corresponding concentrations: 706,8, 235,6, 78,5 mg/m 3 by 7,7, 11,5 and 11,5 % accordingly. On the second day, it was increasing by 17,8, 21,2 and 3,2 % correspondingly ( Table 2) . Changes in leucocytes were not noticeable after the single intranasal administration of nitroxoline at set dosages.
The study of the inhalation toxicity in the single effect of nitroxoline set concentrations did not reveal any characteristic regularities on studied bio- It should be mentioned that the acting agent revealed its action not as the irritator with features of valuable antigene, but as a toxic substance capable to influence the tissue metabolism in case of single inhalation. It is proved by the increased duration of thiopental sleep. The absence of reliable difference between indicators of circulating immune complexes, pules of eosinophile and basophile leucocytes in experimental and intact animals at the stage of single action of chemical compound indicated the absence of allergic susceptibility in the body, the absence of sensibilization and, correspondingly, specific antibodies capable to form circulating immune complexes with nitroxoline or with its metabolites.
Conclusions. 1. The acute threshold effect (Lim ac ) of nitroxoline was 706,8 mg/m 3 due to the indicator of thiopental induced sleep duration for white rats in case of inhalation. 2. Single inhalation effect of nitroxoline in the following concentrations of the compound in the air -706,8, 235,6 and 78,5 mg/m 3 -revealed slightly noticeable haemolytic effect. It was proved by the tendency to the decreased erythrocyte count by 22,9 % (t=1,50, р>0,05), by 19,9 % (t=1,04, р>0,05), by 22,1 % (t=1,0, р>0,05) during 24 hours after the inhalation effect of the compound in comparison with initial indicators and did not cause the reliable re-distribution of the cellular structure of peripheral blood, biochemical indicators and circulating immune complexes. 3. The chemical structure of nitroxoline molecule did not reveal properties of valuable antigene capable to trigger toxic and allergic processes in case of the single inhalation effect. 3,60 ± 0,38
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